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FROM: J. Wi 0 Qérter
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TC: Waste Management Division Directors
Environmental Services Division Directors
Regions I - X

Attached is a copy of the final RCRA Laboratory Audit
Ingpection Guidance p8cument (LAI). The LAI is one component of
the multi-phased RCRA ground-water monitoring enforcement
process. The guidance is closely related to RCRA Ground-Water
Monitoring Operation and Maintenance Guidance {0&M) and the RCRA
Comprehensive Ground-Water Monitoring Evaluation Guidance
Document (CME}. The LAI closes the loop on guidance that is
needed by enforcement officials to review the design and
opecation of ground-water monitoring systems.

The development of the LAI was assisted by a workgroup
composed of bpoth Headquarters and Regional personnel., Their
combined experience in RCRA inspections and laboratory practices
is reflected in the technical quality of this document., The LAI
was further reviewed by the Office of Enforcement and Compliance
Monitoring (OECM) and the 0ffice of General Counsel (OGC) to
ensure its regulatory soundness.

The LAI is intended to assist RCRA inspectors in conducting
laboratory audits. The LAI provides a framework for evaluating
the reliability of the laboratory analysis performed by RCRA
facilities on their ground-water monitoring samples., The LAIL
will generally involve a .review of the following:

- owner/operator sampling and analysis plan or permit,
- laporatory staffing, equipment, and maintenance program,

- Laboratory QA/QC procedures and sample tracking system,
and

- Analytical methodologies used (if gualified enforcement
personnel and resources are available).
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PART ONE

Pre-Inspection Planning
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PART ONE

The laboratory inspector and the enforcement official will meet and complete four
tasks. These tasks are: 1) review permitting and enforcement actions taken to date
involving the owner/operator; 2) review the owner/operator's sampling and analysis
program; 3) review the owner/operator's Laboratory QA/QC procedures; and 4)
prepare site-specific inspection instructions.

Laboratory Name:

Name of Laboratory Contact:

Phone Number: ( )

Address of Laboratory:

Name, RCRA identification number, address, phone number, and contact of owner/
operator using laboratory:

Name of inspector(s):

Date(s) of inspection:

Does the owner/operator have:

Interim Status (Go to 1a) Permit Status (Go to 1b)
[0 detection monitoring [ detection monitoring
[0 assessment monitoring (] compliance monitoring
O corrective action (§3008(h)) (] corrective action
OSWER 99504 OWPE
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1a. Past action taken at facility (interim status)

Type Date(s)

» Operation and Maintenance

« Comprehensive Ground-water Monitoring Evaluation

« Case Development Inspection

» RCRA Facility Assessment

« Compliance Evaluation Inspection

« Past reviews of the laboratory (i.e., CWA, LAI, CLP, etc.)

« Results of performance audit samples

Complete the following regarding the actions listed above:
» Do you have a copy of completed inspection reports and/or site studies?

O Yes O No

» For each, summarize deficiencies regarding the owner/operator's sampling
and analysis program (i.e., deficiencies relating to the owner/operator's ability
to generate high quality monitoring data).

Go To 2a
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1b. Actions taken at the facility to date (permit status)

Type Date(s)

e Permit Issuance

» Operation and Maintenance Inspection

« Comprehensive Ground-water Monitoring Evaluation

+ Case Development Inspection

» Compliance Evaluation Inspection

» RCRA Laboratory Audit Inspection

Complete the following in regard to the actions listed above:

« Do you have a copy of the permit and copies of inspection reports completed
after permit issuance?

(1 Yes ] No

« Summarize the deficiencies identified after permit issuance regarding the owner/
operator's sampling and analysis program?

Go To 2b
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2a. Identify enforcement actions issued to the facility in regard to interim
status violations

Action Date(s)
« §3008(a) complaint/order

+ §3013 order

+ §3008(h) complaint/order

+ §7003 complaint/order

» Referral for litigation

Compiete the following regarding the actions listed above:
* For each, identify if the enforcement action focused on the owner/operator's

sampling and analysis program. Summarize relevant requirements imposed
on the owner/operator.

GoTo3
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2b. Identify enforcement actions issued to the facility after the permit

issuance date

Action Date(s)

« §3008(a) complaint/order

§3008(h) complamt/order
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« §3013 order
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+ For each, identify if the enforcement action focused on the owner/operator's
sampling and analysis program. Summarize relevant requirements imposed

on the owner/operator.

GoTo3




3. Review and summarize the owner/operator's sampling and analysis plan.
ANITNATL . Dn:v:cn nw ndd ta tha tahla if navrmit nanditinnoe Aistata "
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different requirement the owner/operator must follow.)
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Name an individual as the Laboratory Quality Assuarance Manager and specify job
requirements relating to the position?

1y
ULt

member of thc 1aboratory staf

Describe quality control paperwork flow and identify those who are authorized to
approve data and results?

Identify who is responsible for corrective procedures?

Describe the laboratory's system for developing or revising technical proc
identify those who have authorization for doing so?

[¢]
[
=
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Require dating chemicals upon receipt and using them on a first-in, first-out basis?

Specify use of reagent grade or high purity chemicals to prepare standards?

P _L_A-'_ PO

Require testing of chemicals used in analyses to ensure they contain no contaminants
which may interfer with analyscs?

Require labeling of all reage ms and solutions to indicate identity, concentration,

ig VWt alliv SRRV S AR AN ARALANANY s SR QLA

storage requu*ements preparer's name, preparation date, and expiration date?

Require checking and recording of the conductivity of distilled/demineralized water on
a routine basis?

Specify use of reagent grade water as required by specific method?

Specify use of distilled water as required by specific method?

datc on the labcl?

Require storage of samples and/or standards containing the analyte(s) of interest in
areas other than where trace analysis is performed?

Require storage of standards separately from sample extracts?

Specify the use of analysis request sheets?

OSWER 9950.4




(3. Con't) Does The Plan:

Y/N/NA

Include and mandate the use of written calibration procedures, analytical
procedures, computational procedures, quality control procedures, and operating
procedures?

Require daily instrument calibration?

Specify the use of standard curves and check samples for calibration purposes?

Specify the use of logs to record all instruments and equipment checks?

Describe when an analytical system is “out of control” through the use of matrix
spikes and/or surrogates?

Requirc corrective procedures when an analytical system is “out of control?”

Specify the use of Class A type glassware?

Name an individual to log-in samples in the laboratory?

Describe storage requirements for incoming samples?

Specify the assignment of laboratory numbers to all incoming sampies?

Require maintenance of proper temperatures for incoming samples?

Describe chain-of-custody procedures the laboratory will use?

Specify the use of a master schedule sheet or log book of all samples being
analyzed, indexed by laboratory numbers, client, date of arrival, and analysis to be
performed?

Specify the use of sample analysis request sheets?

Specify maximum holding times for samples?

Require the daily recording of temperature in cold storage areas?

Specify the use of matrix spikes (one per analytical batch per matrix, or every
swenty samples, whichever 1s more frequent)?

Require the use of replicates and laboratory duplicates (one per analytical batch per
matrix, or every twenty samples, whichever is more frequent)?

OSWER 9950.4
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(3. Con't) Does The Plan:

Y/N/NA

Require the use of blanks (one per analytical batch per matrix, or every twenty
samples, whichever is more frequent)?

Require the use of field duplicates (one per analytical batch, or every twenty
samples, whichever is more frequent)?

Require the use of surrogates for volatile and semi-volatile organics and pesticides
(add to every blank, standard, sample, and QC sample)?

Require the use of column check samples (absorbent chromatography and back-
extractions of organic compounds—one per batch of absorbent)?

Require the use of standard curves for AA, ICP, GC, and other analytical methods?

Require GC/MS instrument performance check (initial five point calibration is to be
verified with a single point calibration once every twelve hours of instrument
operation, and if the sensitivity and linearity criteria are not met, a new five point
initial calibration must be generated)?

Require owner/operator to have a system to examine validate raw data from a
commercial laboratory?

Comments on Sampling and Analysis Plan and

Site Specific Instructions

OWPE
A-10



Comments on Sampling and Analysis Plan and
Site Specific Instructions (continued)
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SECTION ONE

OVERVIEW OF THE RCRA LABORATORY AUDIT INSPECTION

1.1 Enforcement Objectives of the RCRA Laboratory Audit Inspection

The 1989 RCRA Implementation Plan introduces the RCRA Laboratory Audit
Inspection (LAI) as a new type of inspection. The LAI reinforces EPA's
commitment to the proper implementation of the RCRA ground-water monitoring
regulations. The LAI guide complements existing ground-water monitoring
enforcement guidance documents issued by EPA, including the RCRA Ground-
Water Monitoring Technical Enforcement Guidance Document (September 1986),
the RCRA Ground-Water Monitoring Compliance Order Guide (August 1985),
and the Operation and Maintenance Inspection Guide—RCRA Ground-Water
Monitoring Svstems (March 1988).

The LAI guide, in essence, closes the loop on guidance that is needed by
enforcement officials to review the design and operation of RCRA ground-water
monitoring systems. It focuses on the laboratory and is designed to ensure that the
laboratories which perform ground-water analyses generate reliable analytical
data. Specifically, EPA has designed the LAI to achieve the following
enforcement objectives:

« determine that the owner/operator's personnel who perform analyses on ground-
water samples are analyzing them in accordance with proper procedures; e.g.:

- in accordance with the owner/operator's 40 CFR Part 265 (interim status)
Sampling and Analysis Plan; or

- in accordance with conditions associated with the sampling and analysis
section of the owner/operator's RCRA permit; or

- in accordance with conditions associated with the sampling and analysis
section of the workplan in a Corrective Action Order;

» determine that laboratories which perform analyses on RCRA ground-water
monitoring samples are capable of generating high quality analytical data:

OSWER 9950.4 OWPE
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« identify violations in regards to the owner/operator's laboratory program and/or
trigger a more thorough scrutiny of laboratory practices through the initiation of
a Case Development Inspection; and

« provide a mechanism to investigate concerns over anomolies in owner/operator
ground-water data sets or concerns over the quality of data generated by
individual laboratories.

1.2 Regulatory Basis for the RCRA Laboratory Audit Inspection

The authority of EPA to require an owner/operator to implement procedures to
generate high quality analytical data for ground-water samples is firmly rooted in
regulations under 40 CFR Parts 265, 264 and 270. Table 1 lists the most pertinent
regulatory requirements related to ground-water analytical programs. These
regulations require owner/operators to implement a comprehensive program to
ensure the generation of high quality analytical data associated with ground-water
samples. RCRA 3008(a) gives EPA the authority to take enforcement action
against those owner/operators who fail to comply with these regulations.

Sections 265.92 and 264.97 are particularly important regulatory sections in
regards to ground-water sampling and analysis. Section 265.92 requires the owner/
operator (interim status) to prepare and follow a written sampling and analysis
plan. Similar provisions are to be written into RCRA permits as per the
requirements of Section 264.97. In either case, specific details as to the analytical
procedures and quality control procedures the owner/operator will follow should
be described in written form. Section 1.4 of this guidance describes the type of
quality control procedures owner/operators should have in place at their
laboratories. These quality control procedures will be the focal point for much of
the effort in the RCRA Laboratory Audit Inspection.

Part Three of the laboratory audit inspection form (Appendix A) illustrates how the
regulations in Table 1 relate to violations EPA is likely to encounter. It is
important to understand that the generation of reliable analytical data is the sole
responsibility of the owner/operator. An owner/operator cannot escape this
obligation by contracting with a commercial laboratory. Questionable
performance on the part of the commercial laboratory will always be viewed by
EPA as questionable performance on the part of the owner/operator. Where
appropriate, EPA will initiate enforcement actions against the owner/operator in
cases where the contracted commercial laboratory is generating questionable
quality data or is engaging in questionable laboratory practices.

OSWER 9950.4 OWPE
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TABLE 1
REGULATORY BASIS FOR THE
LABORATORY AUDIT INSPECTION

§264.97(d)

“The ground-water monitoring program must include consistent sampling and analysis
procedures that are designed to ensure monitoring results that provide a reliable indication of
ground-water quality below the waste management area. At a minimum the program must
include procedures and techniques for

(1) Sample collection;

(2) Sample preservation and shipment;
(3) Analytical procedures; and

{4) Chain of custody control.”™

§264.97(e)

*The ground-water monitoring program must include sampling and analytical methods that are
appropriate for ground-water sampling and that accurately measure hazardous constituents in
ground-water samples.”

$270.14(c){6)tiv)
"A description of proposed sampling analysis and statistical comparison procedures to be
utilized in evaluating ground-water monitoring data.” {Detection Monitoring)

§270.14(c)(7)(vi)
“A description of proposed sampling, analysis, and statistical comparison procedures 10 be
utilized in evaluating ground-water monitoring data.” (Compliance Monitoring)

§265.92(a)

“The owner or operator must obtain and analyze samples from the installed ground-water
monitoring system. The owner or operator must develop and follow a ground-water sampling
and analysis plan.... The plan must include procedures and techniques for:

(1) Sample collection;

(2) Sample preservation and shipment;
(3) Analytical pri-cedures; and

(4) Chain of custody control.”

OSWER 9950.4 OWPE




1.3 Relationship of the Laboratory Audit Inspection

Nt ae DOD Trmarmantinma
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{o
There are three types of RCRA inspections that relate to the RCRA Laboratory
Audit Inspection. They are: 1) the Comprehensive (Ground-Water) Monitoring

Lsnlisntinm (AT I tha ODnoratinn anAd Mrnn onanros Inenartinn_ RORA f‘rnnnfl
cvawuagtion [NAVEL J, &) UIN U PCT LUl Givls (Visers enance LOOCLR U —IN VIR R TT U Wlie™

Water Monitoring Systems (O&M); and 3) the RCRA Case Development
Inspection (CDI). Each of these inspections are cited in the FY 1989 RCRA
Impiementation Plan.

EPA designed the Comprehensive Ground-Water Monitoring Evaluation (CME) to
determine whether a facility's RCRA ground -water monitoring system has been

propeﬁy designed and CO‘ISuuucu, and is being sampled in such a manner to

18 8¢ “‘p led in such a manner to
provide representative ground-water samples. Some activities included in a CME
are:

» evaluation of the owner/operator's hydrogeologic data and site
characterization,

» review of the design of the monitoring well network,

« evaluation of the construction of the monitoring wells,

« review of chain of custody procedures, and

« review of the statistical techniques used and conclusions drawn from the
detection/assessment monitoring data.

CDA daciaema [ g P ofl

________ IR Y ‘25 V. A Y-SRy,
ormn ucmgucu UIC VpKial .l

1 and Maintenance (O&M) INspection to ensure that the
monitoring network is continuing to perform as designed. The O&M does not

involve a re-evaluation of the design of the system, but focuses on the field
performance of the owner/operator's staff in collecting ground-water samples, and

. - - » (] - ‘ .
on the evaluation of the continued integnty of the owner/operator's monitoring

system. The inspection will confirm, for example, that the wells continue to yield
low turbidity samples, the well casings are structurally sound, and continue to
isolate the formations being monitored and that the purging and sampiing
equipment are functioning properly.

OSWER 9950.4 OWPE



{'he Case Development Inspection (CDI) is a comprehensive effort to compile
evidence to support litigation or administrative enforcement actions against an
owner/operator or to establish the need for such actions. Case Development

PR nffn—- ad - n n
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from other RCRA inspections (e.g AI O&M, CEI, CME).

o
[ 7

The Laboratory Audit Inspection (LAI) will generally involve a review of the

pﬂllf\li,iﬂﬁ'
11UV WL,

» the owner/operator's sampling and analysis plan;

« the analytical methodologies used (see Test Methods for Evaluating Solid
Waste (SW. 846))
It is important to note that EPA has not designed the LAl to't rtification

It
program. Rather, it is a tool to determine whether imprope e
laboratory procedures have resulted in the generation of inaccurate ground-water

momtormg data. The purpose of the LAI is to confirm that the owner/operator is

iea ey thn vannnnn“\ Yit 1A.:\ r\‘ tha DD A n A b e o wzmra #la
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laboratory in question an EPA “seal of approval” for RCRA work.

The results of a CME or O&M inspection may prompt the enforcement program to
Fare
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analytical data from spht samples differs significantly. The RCRA inspector would
perform an LAI to determine whether or not laboratory error caused the
discrepancy. In some instances, laboratory resuits may not indicate contamination
even though such contamination is evident down-gradient from the facilitv. In such

s ANl es SRAS RAIA2LESRARAIeR RS 3 ELAA VA B ERea i 220222 L% 18N

a case, an LAI would be conducted to determine whether improper analytical
practices caused false negative results. Widely varying analytical results or
unsatisfactory detection limits may also indicate the need for an LAI

EPA has designed the CME, O&M, and the LAI to form a comprehensive and

ongoing evaluation of the design and operation of RCRA ground-water monitoring

vctame Tha ("\HC NLA anAdAT AT fn Cto ~f ~rhacslka anc:-rn that DD A
JOL\;AIID 10 N dVilyy W7LGIVE, QUL L. lUl 111 Cl b)’ 1M U.l \—llcbl\a LU Viiouiv uiat l\\/l\n

ground-water monitoring systems are designed properly, are operated properly, and
produce high-quality data to support regulatory and compliance decision-making.

OSWER 9950.4 OWPE
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The number of laboratory audit inspections to be conducted annually is left to the
discretion of authorized State and EPA enforcement officials. There are, however,
situations that should prompt an enforcement official to consider conducting a
Laboratory Audit Inspection. These situations include:

» where a CME or an O&M inspection has uncovered anomalies or patterns
of concern in the owner/operator's data set;

« where the enforcement official suspects the owner/operator's waste
management unit is leaking, but the monitoring data indicates no
evidence of leaks; and

« where the enforcement official is concerned that an individual laboratory
is chronically generating inconsistent or questionable analytical data.

1.4 Laboratory Quality Control Programs for Ground-Water Analysis

The generation of high quality analytical data was of paramount concern to EPA
when the Agency promulgated the RCRA ground-water monitoring regulations.
The regulations specify that owner/operators must prepare and follow written plans
(interim status) in regards.to the sampling and analytical procedures they will
follow in generating ground-water monitoring data. EPA's view is that an owner/
operator’s quality control (QC) program begins at the conception of the monitoring
program, continues through collection and storage of samples, includes all phases
of chemical and physical analyses and extends through the interpretation and
compilation of data resuits.

In order to ensure the generation of reliable monitoring data, the owner/operator
must follow standard operating procedures (SOPs) written into the sampling and
analysis plan (or in the permit for permitted facilities). The RCRA Ground-Water
Monitoring Technical Enforcement Guidance Document; Test Methods for
Evaluating Solid Wastes (SW-846, November 1986); and the Operation and
Maintenance Inspection Guide—RCRA Ground-Water Monitoring Systems
describe in detail SOPs related to the collection of ground-water samples. In

addition, an adequate sampling and analysis plan should include SOPs for all
routine laboratory tasks.

OSWER 9950.4 OWPE



Laboratory SOPs should be comprehensive enough to establish the traceability of
standards, instrumentation, samples and environmental data; simple enough, so a

user with basic education, experience. and/or training can nronerly use the
VYLl UGOiw VUULQViLy Wapwailaivie, Qaiey Vi s dliilliig vau PI U‘J\.—l L] WUok u.lblll,

complete enough so the user can follow the directions in a stepwise manner; and
consistent with sound scientific principles and with instrument manufacturers’
instruction manuals. SOPs should also provide documentation sufficiently
complete to record the performance of all tasks and their results, explain the cause

of missing data, and demonstrate the validation of data each time they are
recorded, calculated or transcribed.

An owner/operator's sampling and analysis plan should include SOPs and quality
assurance provisions which address the following:

» qualifications of the laboratory's personnel and the organizational
structure of the laboratory;
» procedures for maintaining laboratory supplies and equipment;

- neanadinime Far anninmant ~alileas r\n
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» procedures for sample handling (¢ oUection, preservation, etc.);
 analytical methodologies used;
 quality control proceaures and
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laboratory.
1.4.1 Quailifications of Laboratory Staff and Organizationai Considerations

A laboratory should be organized to ensure the generation of reliable data.
Figure 1 is an example of a laboratory organizational chart. Suggested levels of

alifiratinne far tha laharatare ctoff hava haan in thic ~aca attnrhad tA aan~h
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position. Although there are no regulatory minimum qualifications, the inspector
should use his discretion to determine if adequate training and experience exists in
the laboratory.

Every owner/operator's sampling and analysis plan should reflect organizational
decisions made by the laboratory. Specifically, the plan should:

+ describe the laboratory's organizational structure;
OSWER 9950.4 OWPE




« identify a quality assurance coordinator or supervisor;

« describe quality control paperwork flow and identify those who are
authorized to approve data and results;

« identify those who are responsible for corrective procedures; and

» describe the laboratory's system for developing or revising technical
procedures or documents—and identify those who have authority to
do so.

1.4.2 Procedures for Maintaining Laboratory Supplies and Equipment

The laboratory should document purchasing guidelines for all equipment and
reagents having an effect on data quality. Similarly, performance specifications
should be documented for all items of equipment having an effect on data quality.
Once any item which is critical to the analysis such as in-situ instrument or reagent
is received and accepted by the organization, the laboratory should retain
documentation of the type, age, and acceptance status of the item. Reagents should
be dated upon receipt in order to establish their order of use and to minimize the
possibility that the reagents will exceed their useful shelf life.

Preventive maintenance procedures should be written for each measurement
system and required support equipment. When maintenance activity is necessary,
the laboratory should document it on standard forms maintained in logbooks. A
history of the maintenance record of each system serves as an indication of the
adequacy of maintenance schedules and parts inventory.

1.4.3 Equipment Calibration

Calibration is the process of establishing the relationship of a measurement system
output to a known stimulus. In.essence, calibration is a reproductive reference
point to which all sample measurements can be correlated. The laboratory should
prepare a calibration SOP to include provisions for documentation of frequency,
conditions, standards, and records reflecting the calibration history of measurement
systems. The accuracy of the calibration standards is an important point to
consider since all data will be in reference to the standards used. The laboratory
should routinely follow a SOP for verifying the accuracy of all working standards

—
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Figure 1

Example Laboratory, Inc.

Organization Chart

Laboratory Director

« BS Chemistry or equivalent

+ 5 years experience

Laboratory Operations
Supervisor

» BS Chemistry or equivalent
+ 2 years experience

Quality Assurance
Coordinator

+ BS Chemistry or equivalent
» 3 years experience

inorganic Analyst
- BS Chemistry or
equivalent
- 2 years experience
« 6 months in specific

GC/MS Operator

- BS Chemistry or equivalent
{ « 2 years experience
« Completion of 40 hours of

equipment training

Organic Analyst
+ BS Chemistry or
equivalent
+» 2 years experience
» 6 months in specitic

instrument o1 year operational instrument
measurements experience measurements
General Inorganic Analyst
» High School Diploma
+ 6 months OJT
OWPE
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against primary grade standards. The laboratory’'s SOP should also specify the
corrective procedures that the laboratory will take when an analytical system is
determined to be out of control.

1.4.4 Sample Handling Procedures

Samples taken to satisfy regulatory requirements must comply with “chain-of-
custody” procedures. At a minimum, the laboratory should address sample custody
procedures in the QA/QC SOP including identification of a sample custodian,
development of a sample custody sheet and specification of sample custody
procedures.

A responsible person should be identified to act as sample custodian at the
laboratory facility. The sample custodian should be authorized to sign for
incoming field samples, obtain documents of shipment (e.g., the bill of lading
number or mail receipt), and verify that data is entered onto the sample custody
records. The laboratory should prepare a laboratory sample custody log consisting
of serially numbered standard lab-tracking report sheets and should specify
laboratory sample custody procedures for sample handling, storage and
disbursement for analysis.

1.4.5 Laboratory Quality Control

The quality control procedures the laboratory uses should be described in its SOPs.
The purpose of laboratory QC is to indicate the quality of the data as it is being
produced. Indications of the data quality are often looked at in terms of accuracy,
precision, and detection limit of the analyses.

Accuracy may be thought of as a measurement indicating the closeness of an
individual measurement, or an average of a number of measurements to the true
value. Accuracy is generally represented as percent recovery. Precision is defined
as a measure of reproducibility among individual measurements of the same
property under similar condifions. Instrument and overall method precision are
often represented as coefficient of variation, standard deviation, and relative
standard deviation. Precise and accurate results are obtained by instituting a QC

program which demands that the degree of variability of all operating parameters
be kept within specified limits.

Table 2 contains analytical QC requirements and their frequency of application
that are typical of a laboratory QC program. The QC provisions contained in
OSWER 9950.4 OWPE
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TABLE 2

QUALITY CONTROL REQUIREMENTS AND FREQUENCY OF APPLICATION

QC Parameter

Freqency

Comments

Matrix spikes

e e —— —— — —— —

Replicates &
laboratory dupli-
cates

Blanks
(field, trip, equip-
ment)

— — —— —— —— i —

Fleld duplicates

— — —— — ey

b e ——— — —— —— ——

Column check
sample
Column check
sample blank

e e —— —— —— — —

e e — —— ——— — — ——

GC/MS instrument

1 per analytical batch per matrix or
every 20 samples, whichever is more
frequent

1 per analytical batch per matrix or
every 20 samples, whichever is more

frequent

—— —— — —— — — — — — —— — ——— — —— ——

1 per analytical batch per matrix or
every 20 samples, whichever is more
frequent

1 per analytical batch per matrix or
every 20 samples, whichever is more
frequent

I per analtyical batch or every 20
samples, whichever is more frequent
Add to every blank, standard, sample,
and QC sample

Refer to specxﬁc method for necessary
periodic calibration

Initial 5 point calibration is to be verified with

P e e ——— — —— — — — —— — — —

Replicate samples are separate aliquots
taken from the same sample container in
the laboratory and analyzed independently.
Analysts of two replicates indicates the
existence of gross errors. In cases where
aliquoting is impossible (i.e., volatiles)
duplicate samples must be taken for
replicate analysis

|

— v — —— ——— —— — — —— — ——

Field duplicate samples are two
separate samples taken from the
same sampling point in the field
{i.e., In separate containers and
analyzed independently)

b i e — — — — — —— — —— — —

—— v — — — —— — — —— — —— —

Only for volatile and semi-volatile

organics and pesticides

Applies to absorbent

chiromatography and back

extractions of organic compounds

| Applies to adsorbent |
chromatography and back
extractons of organic compounds
Applies to AA, ICP and GC
Methods

Performed to meet tuning criteria of the

performance a single point calibration once every 12 hours { . 0 o0 o specified in the GC/MS
criteria of mstrum_ent operauon and if the sensmvny methods. Organic analytes shall be
?‘".‘:.l ;"‘:.‘;" fj“‘m "“fl:‘:‘ met, *:e';ew SPOINt | ecked with 4-bromofluorobenzene (BFB)
inthal calibralion mus genera for determination of volatiles and with
decafluorotriphenylphophine (BFTPP) for
determination semivolatiles
OSWER 9950.4 OWPE
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Table 2 will help to ensure that generated data is of known accuracy and precision.
If accuracy and precision fall outside of specified limits, corrective procedures
should be taken.

1.4.6 Data Handling, Reporting, and Recordkeeping

Data handling, reporting, and recordkeeping procedures should be included in a
laboratory's SOP. Data handling and reporting includes all procedures used to
record data on standard forms and in laboratory notebooks. The reporting format
for different types of bench data should be described and forms provided.
Notebooks shouid be bound with numbered pages and contents should be
specified.

Laboratory recordkeeping makes possible the reexamination of a set of data at a
future time if various aspects of the analysis are called into question. Data
validation procedures, defined ideally as a set of computerized and manual checks
applied at various appropriate levels of the measurement process, should be in
written form and clearly defined for all measurement systems. Criteria for data
validation must be documented and include limits on:

operation parameters such as GC conditions;

calibration data;

special checks unique to each measurement, e.g., successive
values/averages;

statistical tests, e.g., outliers; and

manual checks such as hand calculations.

Data validation activities (GC operating conditions, analytical precision, etc.)
should be recorded on standard forms in a logbook.

1.5 The RCRA Laboratory Audit Inspection Process

Developing enforcement cases relating to the RCRA Laboratory Audit Inspection
requires the participation of a variety of persons, including the laboratory inspector
(analytical chemist or equivalent); the enforcement official and enforcement
counsel. Table 3 illustrates the generic process Regions and States should follow
in conducting a laboratory audit inspection. It is important to note that Table 3
does not represent a prescribed set of activities states and regions must follow. The
states and regions may, in fact, use variants of the generic process in Table 3.

OSWER 9950.4 OWPE
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THE RCRA LABORATORY AUDIT INSPECTION

STEP

Office

Preparation
1 for the
Laboratory

Inspection

TABLE 3

WHO

+ Enforcement
Officlal

« Laboratory
Inspector

WHAT

» Review sampling
and analysis plan

« Review entorcement
and permitting
actions

« Prepare laboratory
specific Inspection
Instructions

2 Laboratory
Inspection

« Laboratory Inspector
(Analytical Chemist)

Fill out generic
checklist

- Carry out speclal

Instructions

Review anaiytical

technique In detall

(optional)

3 Post-Inspection

Debriefing

- Enforcement
Official

« Laboratory inspector

Review inspection
report and
inspector's
observations

+ Make declsion:

- no actlon; or
- initiate CDI; or
-gotostep 4

Enforcement
Action

+ Enforcement Official

« Enforcement Counsel

» Issue complaint for
violations

OSWER 9950.4
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In Step 1, the laboratory inspector and the enforcement official will meet. The
purpose of their meeting is to plan out the laboratory portion of the laboratory audit
inspection. They will review the owner/operator’'s sampling and analysis plan,
review enforcement and permitting actions taken to date at the facility and prepare
a list of laboratory-specific observations the inspector should make. After

completion of Step 1, the inspector will be prepared to inspect the owner/operator's
laboratory.

In Step 2, the inspector will visit the laboratory. The laboratory inspector will

complete the laboratory audit inspection checklist and carry out any special
instructions generated during Step 1.

In Step 3, the laboratory inspector and the enforcement official will meet again.
They will review the laboratory audit inspection checklist and discuss the
inspector’s observations. The enforcement official will make a decision to pursue

one of the following actions:
* issue a complaint; or
* initiate a Case Development Inspection; or
+ take no further action.
If enforcement action is warranted, the enforcement official will meet with

counsel. They will prepare and issue a complaint to the owner/operator for
violations detected during the laboratory audit inspection.

OSWER 9950.4 OWPE
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SECTION TWO

OFFICE PREPARATION FOR THE LABORATORY INSPECTION

The laboratory inspector and the enforcement official will work together in
preparation for the laboratory inspection. There are four tasks the laboratory
inspector and the enforcement official must complete prior to the inspection. They
are:

1. review and summarize the enforcement and permitting actions taken to
date regarding the owner/operator's laboratory program;

2. review and summarize the owner/operator's sampling and analysis plan
(or permit conditions);

3. review the owner/operator's laboratory QA/QC procedures; and
4, prepare laboratory-specific inspection objectives.

The laboratory inspector and the enforcement official will use Part One of the
RCRA Laboratory Audit Inspection Form (RCRA Ground-Water Monitoring
Systems) to guide them through the tasks listed above. The form has been
constructed so that when the laboratory inspector and enforcement official
complete it, they will know:

« the laboratory procedures and techniques the owner/operator
uses to ensure the generation of reliable monitoring data;
and

« the existence and nature of any prior or on-going permitting
or enforcement action which may affect the laboratory
inspection.

OSWER 9950.4 OWPE
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SECTION THREE

THE LABORATORY INSPECTION

The laboratory inspector will complete a number of tasks during the inspection.
The tasks are:

1. review the qualifications of the laboratory's personnel and the
organizational structure of the laboratory;

2. review the laboratory's procedures for maintaining supplies
and equipment;

3. review calibration procedures at the laboratory;
4. review sample handling procedures at the laboratory;
5. review the laboratory's quality control program;

6. review the laboratory's procedures for data handling,
reporting and recordkeeping; and

7. review analytical procedures used, and evaluate their
appropnateness (optional task).

The laboratory inspector will use Part Two of the RCRA Laboratory Audit
Inspection Form (RCRA Ground-Water Monitoring Systems) to guide him/her
through the tasks listed above. The form has been constructed so that when the
laboratory inspector completes it, the inspector will have: |

« assessed whether the laboratory departed from written

sampling and analysis procedures in the owner/operator's
sampling and analysis plan (interim status) or in the owner/

operator's RCRA permit (permit status); and

- identified deficiencies in the owner/operator's laboratory
analysis program.

OSWER 9950.4 OWPE
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SECTION FOUR

COMPLIANCE DECISION MAKING

The laboratory inspector and the enforcement official will meet after the inspection
and review parts one and two of the RCRA Laboratory Audit Inspection Form
(RCRA Ground-Water Monitoring Systems). With the inspector's help, the
enforcement official will use Part Three of the form to identify violations in the
owner/operator's laboratory program. After completing this task, the enforcement
official will choose one of the following options.

1. By virtue of the evidence collected by the laboratory inspector, there
are sufficient grounds to take enforcement action: work with
enforcement counsel to develop and initiate an enforcement action.
Or—

2. By virtue of the evidence collected by the laboratory inspector, there
may be sufficient grounds to pursue an enforcement action, however,
additional or more detailed information is required: initiate a Case
Development Inspection. Or—

3. The laboratory inspection has not uncovered significant compliance
problems at the laboratory: do not pursue additional enforcement
action.

OSWER 9950.4 OWPE
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PART TWO

Laboratory Inspection

—e—— e e e,
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After working through PART ONE, the enforcement official and the laboratory
inspector should know:

« the laboratory procedures and techniques the owner/operator uses to
ensure the generation of reliable analytical data; and

« the existence and nature of any prior or on-going permitting or
enforcement action which may affect the laboratory inspection.

The inspector will complete a number of tasks during the laboratory inspection. The
tasks are

1\ aasrianszr tha Amralifirnatinne Af tha lalhAaratAaemr’'c marcarnemal amAd sha

l} ICVICY UWIC quauuvauuua Vil WiV 1auviaiul M ycx IV ICL dilU L1IIC

2) review the laboratory's procedures for maintaining supplies and
equipment:

3) review calibration procedures at the laboratory;
4) review sampling handling procedures at the laboratory;

5) review the laboratory's quality controi program;

6) review the laboratory's procedures for data handling, reporting, and
record-keeping; and

7) review analytical procedures used and evaluate their appropriateness
(optional task).
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1. Review the qualifications of the laboratory's personnel
and the organizational structure of the laboratory Y/N/NA

Has an individual been appointed as Quality Assurance Manager who:

1) ensures adherence to QA requirements for sampling?
- ——_—_- - —_ e —— ——————— — ] —_—— e —
7Y anchirmc that all tact and meacnrng sAninmeant are nranarlyv falihrarad?
&) VHOWLVI UIAL QUL PVOL B IMVAS WIS VM UILPLUIVILL Bav PIUPRLLY vallul GVl
———————————————————————————————— e — s ———
3) monitors logging in of samples?
________________________________ 4]

e e — — —— —— — e —— e — e — — e e ]

pom e — — — —— — — — — ——— —— ——— — — — — — — — — — — — . a— —

8) maintains all Quality Assurance records in one location?

b — ——

Are qualified individuals employed to perform the required analyses?

Are qualified individuals authorized to approve data and results?

NOTES

OSWER 9950.4 OWPE
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2. Review the procedures for maintaining laboratory's supplies and

equipment Y/N/NA

Does the laboratory have sufficient facilities and adequate laboratory instruments to
perform required analyses?

Is the solvent storage area properly vented and appropriate for the retention of
possible laboratory contamination?

Are analytical and sample storage areas isolated from all atmospheric sources of
solvent?

Are chemicals dated upon receipt and used in a first-in, first-out basis?

Are reagent grade or high purity chemicals used to prepare standards?

Are chemicals being used in analyses tested to ensure that they contain no
contaminants which may interfere with the analyses?

Are all reagents and solutions labeled to indicate identity, concentration, storage
requirements, preparer's name, preparation date, and expiration date?

Does the laboratory have a source of distilled/demineralized water?

Is the conductivity of distilled/demineralized water routinely checked and recorded?

Is reagent grade water used for organic methods?

Is distilled water used for inorganic methods?

Are any reagents or solutions being used that have passed the expiration date on the
label?

To avoid contamination, are samples and/or standards containing the analyte(s) of
interest stored or used in areas other than where trace analysis is performed”

Are standards stored separately from sample extracts?

Are the chemical handling areas either a stainless steel bench or an impervious
material covered with absorbent materials?

Are contamination free areas provided for trace level or organic analytical work?

Are exhaust hoods provided to allow contamination-free work with volatile materials
(i.e., venting for preparation, extraction, and analysis)?

OSWER 99504 OWPE
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2. Review the laboratory's procedures for maintaining laboratory

Y/N/NA
supplies and equipment (cont.)

Are adequate routinely needed in-house replacement parts available? (note: this is to
ensure that the analytical equipment is not inoperable during a critical period)

Is there a service record logbook maintained for each analytical instrument?

Are instruments properly vented and/or appropriate traps in place as required?

Are chemical waste disposal policies/procedures well-defined and followed by the
laboratory?

NOTES

OSWER 9950.4 OWPE
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3. Review calibration procedures at the iaboratory

 Are initial and daily instrument calibration procedures specified in QA/QC program?

Are these procedures used in daily laboratory analysis as specified in the QA/QC
program?

Are standard curves and check samples used covering the analytical range of interest
for calibrating analytical instruments to ensure that calibration accurately encompass
the range of environmental samples?

P P, PR I [ =

T all instrument and cquipiment checks (i.e.,
date, analys calxbrauo adjustment, etc., if any)?

If accuracy and precision of matrix spikes and/or surrogates fall outside of specific
limits, is the analytical system deemed "out of controi?"
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Is an individual assigned the responsibility of initiating corrective procedures if the
individual deems it necessary?

1
2
8
3
a
3
=]
o=}
5
ot
)
| 1+
o
-}
o
B
[¢]
1
2
A
5
3

a .
ory require pr
a

ompt 1
prompt request f resampling from the same point?

Is the glassware used Class A type or calibrated to ensure that the amount marked
on the glassware coincides with the amount delivered?

Is the glassware periodically checked to ensure calibration is correct?

Is the olaecwarc Clca_ngc_i d after each use to ensure that there will be no

Is the analytical balance located away from drafts and areas subject to rapid
temperature change?

Has the balance been cahbratcd and checked within one year by a certified
technician?

OWPE
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4. Review sampling handling procedures at the laboratory Y/N/NA
[s an individual appointed to log in incoming samples?
Does this individual know the sampling requirements (i.e. type of container,
preservation, storage container, etc.) for each analysis or have that material
available?
If no individual(s) is appointed, are the individuals logging in samples aware of the
sampling requirements for each analysis?
Does this individual know the storage process for storage of incoming sampies?
Is a sample label affixed to each container?
Do sample labels contain complete information in order to identify the sample and
ensure that it has been sampled in the correct manner (i.e. facility name, station
number, date sampled, time sampled. type of analysis requested, preservation used,
signature of sampler, etc.)? (See Figure A-1.)
Are samples collected in the type of container specified for each analysis?
Ara camnlac nracarved ac reanired and/or conled to 4°C?
4 MW Ju‘llrlvﬂ yl T ¥ v ue W ‘V‘l—-‘v" had e Bd Aedhednd b A g A
Do samples which are shipped to the laboratory arrive at the correct temperature to
ensure that the sample has remained in a preserved state?
Ace onlatile caminlas ranaivad with na aie hithhlac?
AIC YUlallle > IPJC) IVLULIYLU WIU LIV QU VLRUUVICY |
Are transport blanks, field blanks, and field duplications used as required?
If so, are they identified as such?
If used, are spiked samples identified?
Is a chain of custody filled out and kept on file?
Does the information on the sample tag and chain of custody match?
Are laboratory numbers assigned to all incoming samples (including QC samples)?
Does the laboratory maintain a master schedule sheet or logbook of all samples being
analyzed, indexed by laboratory number, client, date of arrival, and analysis to be
performed?

OSWER 9950.4 OWPE




FIGURE A-1
SAMPLE LABEL (EXAMPLE)

FIELD SECTION

Name of Facility:

Address:

Telephone:

Collector's Name:

Collector's Telephone:

Date Sampled: Time Sampled:

Sample No.:

LABORATORY SECTION

Received by:

Date Received:

Analysis Required:

Preservation Used:

Storage Area:

Special Handling Required:

OSWER 9950.4 OWPE
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4. Review sampling handling procedures at the laboratory (cont.) Y/N/NA

Is the laboratory number written on the sample label, the master schedule sheet, and
any documents related to that sample?

Are completed sample analysis request sheets available for each sample?

Does each sample have a separate analysis request sheet for each analysis or group
of analyses (i.e. organic, inorganic, etc.) to be performed? (Note: this is to ensure

that each analyst who must perform an analysis on that sample will have a request
sheet)

After all analyses have been completed, are all request sheets attached together
with all appropriate summary sheets for each analyses?

Are all samples analyzed within correct amount of time?

Are samples maintained at correct temperature until time of analysis?

Are adequate facilities provided for storage of incoming samples, including
cold storage?

Are volatile samples stored separately from non or semi-volatile samples?

Is the temperature of the cold storage recorded daily in a logbook?

Are temperature excursions noted and are appropriate actions taken when required?

If reused, are sample containers cleaned properly?

Are the possession and handling of samples traceable from the time and date of
collection to time and date of analysis and reporting?

Demonstrate by tracing three samples available in the laboratory. Summarize by
completing Figure A-2 (next page).

NOTES
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FIGURE A-2

collection to time and date of reporting?

Sample Tracing Form

Are the possession and handling of samples traceable from the time and date of]

Demonstrate by tracing three samples available in the laboratory: (Optional)

Sample LD. Information Sample A

Sample B

Sample C

Sample Number

Facility Name

Facility Address

Sample Location

Date Sampled

Time Sampled

Recipient at Lab

Date Received

Laboratory Number

Analyses Requested

Storage Procedure(s)

Date of Analysis

Analyst(s) LD.

Method(s) Used

Date Results Reported

NOTES:

|

Q
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5. Review the laboratory's quality control program Y/N/NA

Is one matrix spike used for every analytical batch or every twenty samples,
whichever is most frequent?

Are accuracy results of matrix spikes and surrogates measured for each method to
indicate the closeness of an individual measurement?

Are precision results of sample replicates measured for each method to indicate
reproducibility among individual measurements of the same property under similar
conditions?

Are the precision and accuracy results used to determine the control limits in which
all operating parameters will be held?

Are matrix spikes and surrogates analyzed to establish that the analytical
measurement system is functioning properly with the desired sensitivity?

Are these precision and accuracy results organized in the form of quality control
charts?

Are quality control charts or tabulation of mean and standard deviation or equivilent
used to document validity of data on an as-run basis?

Are matrix spikes and surrogates analyzed compared to control charts on an as-run
basis to determine if the analysis is "in control?"

Are check samples used, one per analytical batch or every 20 samples, whichever is
more frequent?

Is one blank used per analytical batch or every 20 samples, whichever is more
frequent, to ensure that there are no contaminants which may interfere with the
analysis?

Is one field duplicate used per analytical batch or every 20 samples, whichever is
more frequent?

Are true duplicates prepared and analyzed per analytical batch or every 20 samples,
whichever is more frequent (not reinjection or reanalysis of same set of standards/
samples)?

OSWER 9950.4 OWPE
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5. Review the laboratory's quality control program (cont.) Y/N/NA
Quality Control for Organic Analysis
Is the analytical system calibrated each day according to the requirements of the
method?
———————————————————————————————— -1- — e — —
Are these calibration standards analyzed, compared to control charts on an as-run
basis to determine if the run is "in control?”
———————————————————————————————— —Jb — s e c—
Is a surrogate spike added to every blank, standard, sample, and QA sample?
e —_———
Are column checks samples and column check sample blanks used for each batch of
absorbent?
Are field blanks, transport blanks, and laboratory blanks used as needed, to ensure
the water contains no contaminants which may interfere with analysis?
_________________________________ L — — —
Are laboratory method blanks extracted and analyzed with the same procedures used
to extract and analyze samples?
———————————————————————————————— ﬂ — i o— —
Are "wue" duplicates prepared and analyzed for five percent of all samples (not
reinjection of same set of samples)?
Quality Control for Inorganic Analysis
Is the precision of the system demonstrated by the analysis of replicate laboratory
control standards each time the analytical system undergoes a major modification or
prolonged period of inactivity?
r—— ——————————————————————————————— — ——— — — —
Are a minimum of three calibration standards covering the concentration range of the
samples analyzed in order to prepare a standard calibration. curve?
———————————————————————————————— -1L R am— etam— -1
Of these standards analyzed, is at least one at or below the MCL? B
For each day on which analyses are performed, is the standard calibratioﬁ curve
verified by use of at least a laboratory method blank and one standard curve?
P— ———————————————————————————————— e — —— ——
Is the daily check within plus or minus ten percent of the original curve?
Are laboratory method blanks used as required?
———————————————————————————————— <t 1
Is the standard calibration curve verified by running an additional standard within
the range of the standard curve every 20 samples? | |
[s this check within ten percent of the original curve?
OSWER 9950.4 OWPE
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6. Review procedures for data handling, reporting and recordkeeping {Y/N/NA

Are computerized and/or manual checks applied at various appropriate levels of the
measurement process to ensure data validation?

Is the criteria for data validation documented and are limits on operational parameters,
calibration data, special checks, statistical tests, and manual checks included?

Does the laboratory have procedures for data handling and reporting, including the
recording of data on standard forms and in laboratory notebooks?

If so, is the reporting format for different types of bench data described and the
forms provided?

Are sample calculations available for inspection?

Are bound notebooks used for all laboratory activities?

Is raw data being archived and documented properly?

Are records readily available for review?

Are records maintained for a minimum of three years?

NOTES
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7. Review analytical procedures and evaluate their appropriateness
(optional task)

In certain cases, the inspector may wish to evaluate specific analytical procedures used
in the laboratory as part of the inspection effort. *The purpose of this evaluation is to
Judge how faithful the laboratory’s personnel are to analytical procedures as described
in such references as Test M r Evaluatin lid W (SW-846, November
1986). Due to the complexity and number of analytical procedures used to analyze
ground-water samples, the inspector will need to construct checklists specific to
procedures of interest. A procedure-specific checklist should allow the inspector to follow
procedures on a step-by-step basis in the laboratory and detect departures from
acceptable methodology. Areas of interest which could be factored into a checklist are as

follows:

« volume of sample processed (e.g.: digested, distilled, extracted, etc.);

- thoroughness of extracton (e.g.: digested to near dryness, use of and volume of correct
acids, oxidizers, other modifiers, etc.);

« thoroughness of extraction (e.g.: number of times extracted, vigorousness of each
extraction, use of and volume of correct solvent, etc.);

+ frequency of sample preservation checks (e.g.: spot-checking sample pH and
temperature conditions upon recéipt at laboratory.);

- storage of samples in custody of laboratory awaiting analysis (e.g.: refrigeration at
4°C.y;

* holding times of samples prior to analysis (e.g.: comparison of laboratory records of
date and time analyzed vs. date and time sampled with acceptable holding times.);

« adequacy of standards preparation procedures (e.g.: actual preparation of stock,
intermediate and working standards, dilution techniques, shelf life, etc.);

* Instrumentation set-up techniques (e.g.: signal optimization, tuning, peaking, etc.);

* sample introduction techniques (e.g.: ‘solvent-flush injection vs. a direct or straight
injection, micro-pipettes usage, single vs. multiple injections, etc.); and

* quantification techniques (e.g.: peak area of sample vs. area of standard, peak height of
sample vs. height of standard, linearity over concentration, etc.).

* It is important 10 note that most LAls will probably not include an intensive review of analytical procedures. Reviews of
this type should always be conducted by an experienced analytical chemist.
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PART THREE

Compliance Decision Making
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PART THREE

The laboratory inspector and the enforcement official will meet after the laboratory
inspection and review Parts One and Two of the inspection form. The enforcement
otficial and the laboratory inspector will identify evidence of violations in the owner/
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 Take enforcement action in conjunctio n with e torcement counsel for

+ Initiate a Case Development Inspection to gather additional information;
OR—

+ Take no follow-up action (no evidence of significant material violations).

It is importan

laboratories to perform ground-water analyses on th eir behalf Questionable

performance on the part  of the commercial laboratory will be viewed by EPA as

questionable performance on the part of the owner/operator. EPA will initiate
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laboratory is generating questionable quality data or enga
laboratory practices.
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o note that an individual laboratorv mav. in fact. conduct

1S also it te tha 1d1vidual laboratory may, in fact, conduct groun
water analysis for a number of owner/operators. The enforcement official should
consider initiating as many enforcement cases as necessary when a laboratory is
found deficient. In other words, the enforcement official should attempt to identify all
owner/operators who use the services of the laboratory and, if warranted take
concurrent enforcement actions against them. The enforcement official should,
however, be aware that commercial laboratories may handle samples from other
owner/operators according to separate and different operating procedures as dictated
in an owner/operator's contract with that laboratory. The Operation and Maintenance
Inspection Guide—RCRA Ground-Water Monitoring Systems (March 1988) provided

for the collection of laboratory information from owner/operators in the course of

O & M inenections {(see nage B-15). The enforcement official mav use this information
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to help make decisions on initiating concurrent enforcement actions in the wake of a
laboratory audit inspection.
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1. Use Table 4 to summarize technical inadequacies uncovered by the laboratory
INSpector.

2. Choose one of the following options:

0O By virtue of evidence collected by the laboratory inspector, there are
sufficient grounds to take enforcement action. Work with enforcement
counsel to develop and initiate an enforcement action. OR—

O By virtue of evidence collected by the laboratory inspector, there may
be sufficient grounds to pursue an enforcement action, however,
additional or more detailed information is required. Initiate a Case
Development Inspection. OR—

U The laboratory inspection has not uncovered significant compliance
problems at the laboratory. Do not pursue additional enforcement action.
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SUMMARY OF TECHNICAL INADEQUACIES

This table illustrates examnles of techn
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regulatory noncompliance on

should apply this table on a case-specific basis i

mll-'ﬂI;L_

is warranted. Tabie 1 lisis the
mlthnrltv to conduct the LLAL.

listed below along wi

with examples of technical inadequacies

cal inade

wner/op

naciec
W RN LS

the part of the o

vv

regulauons wn
Regulatory obje
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owner/operator from satisfying the regulatory objectives.

Note: The ownerloperator may choose to use a commercial laboratory. The ownerloperator is
responsible for the conduct of that laboratory. This checklist was constructed with that concept in

mwAd Thi tho torme "mounorinnsrator’ and "lnharntarsy” ave scoads
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a0

O/0 refers to ownerloperator.
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s@ooraiory areuseain re

P
Whic

1. Owner/operator (O/O)
should follow specified
procedures in analyzing

ground -water samples.

2. The O/Q’s laboratory
should employ

qualified staff to
manage and carry
out laboratory

responsibility.

+ Failure of O/O to follow written sampling and
analysis plan for analyzing ground-water
samples (interim status).

+ Failure of O/O to foliow permit conditions

related to analysis of ground-water

samples (permit status).

» Fatlure of O/O to develop Quality Assurance
procedures which inciude:
1) ensufing adnerence to Quality Assurance
requirements for sampling;
2) ensuring that ail test measuring equipmant

ara nranariv ralihratad-
Al ylvpvn, AW I GALUNA

3) monitoring logging in of samples;

4) approving project plans, specific analyses,
and final reports;

5) maintaining a copy of the mastaer schedule
sheet;

6) maintaining separate copies of all methods
performed by the laboratory;

erator. The enforcement ofﬁcna
in determining if an enforcement action

provme enmrcemem OnlCIQIS Wltﬂ the
ctives inherent in thece reoulatiang are
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which may prevent an

thic nbianllice
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Regulatory Examples of Technical Inadequacies

Objectives That May Constitute Violations

2. The O/QC’s laboratory 7) maintaining written and signed records of periodic
should employ inspections; and
qualified staff to 8) maintains all Quality Assurance records in one
manage and carry location.
out laboratory
responsibility. + Failure of O/O to authorize qualified individuals to
(Continued.) approve data and results.

» Failure of O/O to prepare a current summary of
training, experience and job description for each
member of the laboratory staft.

3. The O/O's laboratory « Failure of O/O to supply sufficient facilities and
should have suitable adequate laboratary instruments to pertorm
equipment for required analyses.
conducting analyses.

The O/O's laboratory « Failure of O/O to properly vent solvent storage area

should have suitable as appropnate for the retention of possible

procedures in place to laboratory contamination.

ensure the quality of

matenals used in « Failure of O/O to have analytical and sample storage

laboratory analyses. areas isolated from all atmospheric sources of
solvent.

+ Failure of O/O to date chemicals upon receipt and
use on a first-in, first-out basis.

+ Failure of O/O to use reagent grade or high purity
chemicals to prepare standards.

+ Failure of O/O to test chemicals being used in
analyses to ensure that they contain no
contaminants which may interfere with analyses.

« Failure of O/O to label all reagents and solutions to
indicate identity, concentration, storage
requirements, preparer's name, preparation date,
and expiration date.

+» Failure of O/O to have a source of distilled/
demineralized water.
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Regulatory Examples of Technical Inadequacies

Objectives That May Constitute Violations

3. The O/O's laboratory » Failure of O/O to routinely check and record the
should have suitable conductivity of distilled/demineralized water.
equipment for )
conducting analyses. » Failure of O/O to use reagent grade water for organic
The O/Q’s laboratory methods.
should have suitable ) o .
procedures in place to + Failure of O/O to use distilled water for inorganic
ensure the quality of methods.
materials used in ) ) i ,
laboratory analyses. » Failure of O/O to discontinue using any reagents and/
(Continued.) or solutions that have passed the expiration date on

the label.

« Failure of O/O to use a service contract or internai
protocol for maintaining instruments.

« Failure of O/O to use internal protocol to
manufacturer's specifications.

« Failure of O/O to have available extensive in-house
replacement parts.

« Failure of O/O to maintain a service record logbook
for each analytical instrument.

« Faiture of O/O to properly vent and/or have traps in
place for instruments.

+ Failure of O/O to define and foliow chemical waste
disposal policies/procedures.

» Failure of O/O to dispose of chemical waste in the

proper area.
e e e G- —— — — A — — — PO I U S S e G S S S S A S A A e e e e e e
4. The O/O’s laboratory * Railure of O/O to store or use samples and/or
should use suitable standards containing the analyte(s) of interest in
calibration and areas other than where trace analysis is performed.
analytical
procedures. » Failure of O/O to store standards separately from

sample extracts.
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Reguiatory
Objectives

a2 -

Exampies of Technicai inadequacies
That May Constitute Violations

4. The O/Q's laboratory
should use suitable
calibration and
aﬁawuual
procedures.

(Continued.)

« Failure of O/O to have in chemical handling areas
vy aabainlacnas aban! A

A o b Palar=
UllllUl a Sidinieéss 51681 o8nCn or an IIIIPUIVIUUb

material covered with absorbent materials.

« Failure of Q/O to provide contamination-free areas

for trace level or organic analytical work.

» Failure of O/O to provide exhaust hoods to allow
contamination-free work with volatile matenals.

« Failure of O/O to periodically check and record the
air flow of the hoods.

3

« Failure of O/O to make availabl anufacturer's
~le o

ANN ine manua thna
UPU a ||y mianiuvuQivo lU (SR A~ Upcla

« Failure of the O/O to implement required or
appropriate analytical methodology such that data
iS SO inaccurate or imprecise as to preclude its use.

* Failure of O/O to make available to the analyst all
methods in approved written format.

* Failure of O/O to make available to the analyst
calibration procedures, analytical procedures,
computational procedures, quality control

procedures, and operating procedures.

- Failure of O/QO to make available reference material
for each anaiysis to heip anaiysis investigate
problems.

o Failure of analyst to have schedule for all analyses
nav n tor all anaiyses

they perform.

+ Failure of analyst to have an analysis request sheet
(if no schedule is available) for each sample they

must narfarm an analueie nn
(A RIVES]) PUllUllll ARl LAl lal’c|o AV AR

» Failure of Q/O to specify initial and daily instrument
calibration procedures in QA/QC program.

wwY
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Regulatory
Objectives

Examples ot Technical Inadequacies
That May Constitute Violations

4. The O/O’s laboratory
should use suitable
calibration and
analytical
procedures.
{Continued.)

« Failure of O/O to use above specified procedures in
daily laboratory analysis.

« Failure of O/O to use standard curves and check
samples covering the anatytical range of interest
for calibrating analytical instruments to ensure that
calibration accurately encompass the range of
environmental samples.

+ Failure of O/O to maintain a log of all instruments
and equipment checks.

« Failure of O/O to assign lab personnel to perform the
calibration procedures.

- Failure of O/O to deem an analytical system “out of
control” when accuracy and precision of matrix
spikes and/or surrogates fall outside specific limits.

» Failure of O/O to stop an analysis and implement
corrective procedures when an analytical system is
deemed “out of control.”

» Failure of O/O to clearly define corrective
procedures.

» Failure of O/0 to assign individuais to the
responsibility of initiating corrective procedures it
the individual deems necessary.

* Failure of O/O to document “out of control” situations
and corrective procedures used in getting a system
back in control.

« Failure of O/O to notify about errors in reporting data
or “loss” of a sample and failure to request
resampling from same paint.

« Failure of O/O to use Class A type glassware or
calibrate to ensure that the amount marked on the
glassware coincides with the amount delivered.
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Regulatory
Objectives

Examples of Technical Inadequacies
That May Constitute Violations

4. The O/O's laboratory
should use suitable
calibration and
anatyticat
procedures.
(Continued.)

e e . . — o —— — — ——— —— —

5. The O/O and the
O/QO’s laboratory
should use proper
sample handling
procedures.

— — — — — —— — — — ——— — — — — — — — — — —— —

« Failure of O/O to check glassware to ensure
calibration is correct.

- Failure of O/O to correctly clean glassware after each
use to ensure that there will be no contamination
with the next use.

« Failure of O/O to locate analytical balance away from
drafts and areas subject to rapid temperature
change.

» Failure of O/O to calibrate and check analytical

balance at least once per year by a certified
technician.

+ Failure of O/O to appoint an individual to log in
incoming samples.

» Failure of O/O to make individuals logging in samples
aware of sampiing requirements for each analysis.

« Failure of O/O to make individuals aware of the
storage process for storage of incoming samples.

» Failure of O/Q to affix sample labels to each
container.

* Failure of O/O to have complete information on
sample labels in order to identify the sample and
ansure that it has been sampled in the correct
manner.

« Failure of O/O to collect samples in the correct type
of container specified for each analysis.

« Failure of O/O to preserve sample for preservation
when required.
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Regulatory Examples of Technical Inadequacies

Objectives That May Constitute Violations
5. The O/O and the + Failure of O/O to ensure that samples shipped to
0O/O's laboratory the laboratory arrive at the correct temperature so
should use proper as to remain in the preserved state.
sample handling
procedurss. « Failure of O/0 to ship volatile samples with no air
(Continued.) bubbles.

» Failure of O/O to use transport blanks, field blanks,
and field duplications as required.

* Failure of O/O to identify all blanks and spiked
samplas to ensure no mMix-up OCcurs.

» Failure of O/O to fill out chain-of-custody and keep
it on file.

« Failure of O/O to ensure information on chain-of-
custody and sample tag match.

* Failure of O/O to assign laboratory numbers to all
incoming samples.

» Failure of O/O to maintain a master schedule sheet
or logbook of all samples being analyzed, indexed
by laboratory numbers, client, date of arrival, and
analysis to be performed.

« Failure of O/O to write the laboratory number of a
sample on the sample label, the master schedule
sheet, and any documents related to that sample.

* Failure of O/O to provide complete sample analysis
request sheet for each sample.

» Failure of O/O to provide a separate analysis
request sheet for each analysis or group of
analyses.

« Failure of O/O to attach all request sheets together
with all appropriate summary sheets for each
analysis.
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Regulatory
Objectives

Examples of Technical iInadequacies
That May Constitute Violations

5. The O/O and the
O/Q's laboratory
should use proper
sample handling
procedures.
(Continued.)

e e —— — — —— — —— e — — — —

6. The O/O’s laboratary
should have in-
place a suitable
quality control
program.

« Failure of O/O to analyze samples within a correct
amount of time.

» Failure of O/O to maintain samples at correct
temperature until time of analysis.

+ Failure of O/O to provide adequate facilities for
storage of incoming samples.

« Failure of O/O to store volatile samples separately
from non or semi-volatile samples.

» Failure of O/O to record temperature of cold storage
daily in a logbook.

+ Failure of O/O to note temperature excursions and
take appropriate action when required.

« Failure ot O/O to properly clean sample containers
for reuse.

+ Failure of owner operator to measure accuracy
results of matrix spikes and surrogates for each
method.

» Failure of O/O to measure precision resuits of each
matrix spikes and surrogates for each method.

« Failure of O/O to use precision and accurate results
to determine the specific limits in which all
operating parameters will be kept.

+ Failure of O/O to analyze matrix spikes and
surrogates to establish that the instrument is
functioning propery with the desired sensitivity.

+ Failure of O/0 to organize precision and accuracy
results in the form of quality control charts.
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8. The O/O’s laboratory
should have in-
place a suitable
quality control

program.

(Continued.)

* Failure of O/O to use quality controi charts or

equivalent io document valigity of data on an as-
run basis.
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APPENDIX B

RCRA Laboratory Audit Inspection Guide

(RCRA Ground-Water Monitoring Systems)

Questions and Answers

OSWER 9950.4



Lab Audit Guidance
Questions and Answers

1. Is the RCRA Laboratory Audit Inspection the same as a CERCLA Contract
Lab Inspection?

No. The obiectives of the CERCLA Contract Lab Program and the RCRA LAl are

v VU S i N S i & s RAA BN 4 AUmilasad Gaine l-l W ARV iNd B Boi Al BB W

very different. EPA has designed the CERCLA contract lab program to ensure that
commercial laboratories which provnde analytical services for EPA and the states are
consistently producing reliable quality analytical data. EPA has designed the RCRA
LAI to ensure owner/operators are meeting their regulatory responsibilities to generate
reliable quality data. The evaluation one would make of a CERCLA contract

laboratory and a RCRA commercial laboratory is, however, very similar regarding to

hat tha incnantarfc) lll(\\l]{" evaliate and how fhou urnnlrl mala Aaricinneg ac
WllaL UIC ulDyUULUI\O, YWUMALG VY AiuGLe auils iU vy () 4 Wil 11ans UovLioiviio ad

quality of analytical data produced by the laboratory.

2. What is the relationship between a RCRA Lab Audit Inspection, the
Comprehenswe (Ground Water) Momtormg Evaluation (CME), and the

A moaman (Y ALY Yomomn
1v ldlllll:llulll,c WJOoeivl ) ulapcv.,uuu.

The CME, LAI and O&M inspection all have one step in common: they all involve
the review of the owner/operator's ground-water sampling and analysis program. The

CME. however. is prima nlu geared toward a review of the numprlnmmtnrc oround-
N lVAL sy BIV/ VYV W TV wdy 2 Plullu‘l 5 TS VY GAd WB ANs YV ABN-A vy\uu;v 6 SIS

water monitoring system from a design standpoint. The O&M inspection focuses on
the field implementation of the owner/operator's sampling program. The LAI focuses
on the laboratory implementation of the owner/operaior's sampling and analysis
program. Collectively, they represent a comprehensive and continuous review and
analysis of the design and implementation of an owner/operator's ground-water

monitoring program.
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3. Does the RCRA Laboratory Audit Inspection require an analytical chemist to
conduct the laboratory inspection?

Yes. The laboratory inspection portion of the LAI requires a
chemist (or equivalent). This chemist must be able to review and critically analyze
how well laboratory personnel are discharging their duties in regards to the analysis of
RCRA ground-water monitoring samples. The chemist or equivalent should also
attempt to determine the effects or biasing caused by any questionable laboratory
practices identified.

4. Does EPA have a lab certification program for those laboratories conducting
RCRA analyses?

ARAUVNIGLTE WD VY Raiwas vv-.uuvw

operators. The LAI 1sn t a certification procedure.

No. EPA does not cert lnhnmtnnpe which conduct analvses
N analyses

5. During the course of a RCRA Laboratory Audit Inspection, the enforcement
official finds that a laboratory engages in questionable analytical procedures.
May the enforcement official assume these practices affected the analysis of

tho numnor/anaratar'ec camnlac nvar tima?
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Yes. It is reasonable to assume that questionable practices detected during a LAI are
problems which have existed prior to the LAI. The enforcement official may take
enforcement actions on the basis of problems found during an LAIL

& T awm numarn/ananatanle fantlity fo in LDA Daginmn A and laharatany fanilitiac ara
Ue 1ii Qall U"llcllupcl AlVUL O 1aViiily 13 111 L M INTRIVIE M Al 1aUVUL AVl Y 1alliiliico al v
in EPA Region B, what should the Regions do to ensure an efficient and

coordinated inspection effort?

Region A and Region B should consider a joint inspection

should ask Reglon B to conduct the inspection on behalf of Reglon A Smce any
potentlal enforcement action will be pursued agamst the owner/operator (Region A),
id
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Reg‘io A enforcement officials shou
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7. If a RCRA LAI ultimately results in a questioning of the veracity of analytical

nransadurac/nrantinac amnlavad hv tha aumar/anarataric Inharatary charsld
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the enforcement official reject data collected to date by the owner/operator?

Proba biy In some cases, past data may be able to be reconstructed or used to some
useful purpose. In other cases, past data may be worthless. In these cases, the

D 111 L1t OL

enforcement official should take an enforcement action to require the owner/operator
to collect a full set of data as quickly as possible. The enforcement official may

Ancidar manatary nanaltiec nnna] to ﬂ'\n roct tha Anwnar/Anaratar av vO ida
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high quality data (i.e., penalty equals cost of re-creating past data).

CL

8. A Laboratory Audit Inspection uncovers a laboratory which engages in poor
analytical practices. The enforcement official is concerned that the

laboratory is conducting analyses for other RCRA facilities. What should the
enforcement official do?

W RAAUE LR o

The enforcement official should attempt to uncover the names of other firms for

thha laliAentAarmer ~anditrte e A tae arinlurona T A A £€:ninl cvnnes
Wlllbll ulic ldUUlaLU yLui 1auUcCis SLUUHU Walict alialyosto. 1 ne Cniorcmeti Ulllbldl ulay
then consider pursuing enforcement actions against all owner/operators who use the
services of the laboratory. The enforcement official should, however, be aware that
commercial laboratories may handle samples from other owner/operators according to
separate and different operating procedures as dictated in an owner/operator's contract

with that laboratory.

9. Assume that an owner/operator uses a commercial laboratory to perform
RCRA analyses of ground-water samples. The Laboratory Audit Inspection
leads an enforcement official to doubt the veracity of the analytical data
produced by the laboratory. Who is in violation—the commercial laboratory

or the owner/operator who hired them?
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\ would action against the owner/operator. It is the

respon51b1ht of the owner/operat or to ensure that those parties who provide services
to support a regulatory requirement are, in fact, dischaging their responsibilities in an

ancantahla mannar MDusctinnahla nerformance h\r a laharatarv ic nat an t hle
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excuse for regulatory noncompliance by the owner/operator
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